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USE OF THE 

NARY TABLE. 



INTRODUCTION. 

T his Table, computed in integers and tenths, from accinate pundples, which^JieYcr admit 
of an enor ^ mote than half a tenth, is chiefly conftiuded foi finding txadly and diicclly,.. 
Without any other Computation, the fourth teim of a propoitiou, of which the fall teim is lo m 
nutes 01 6oO feconds, and the fecond and thud terms aic two numbeis confifling of feconds, each 
below 600, or any numbeis of feconds and tenths below 60,0 ; fo that this table ma/ librve to 
facilitate the ufe'of a gieat number of tables that aie calculated for eieiy tenth minute, and 
which arc in frequent ufe with aftronomers ; and it is of fnch a natuic as to laifc a defile in thofe 
who {hall poffefs It, that a Hill greater number of aftionomical and tiigonomctiical tables wcie 
calculated in like manner for eveiy 10 minutes. Aftei 1 have fibewm, by lome examples, its 
principal advantage in the ufe of tables of this kind, I {hall alfo explain its additional utility for 
other tables. 1 he examples will bell feive to {hew the difTerelit cafes m which my table may be 
ufeful; and I think it haidly neceflary to remark, that it not only faves calculatois a great deal 
of time, but prevents them alfo from falling into miftakcs, and removes the confufion aiifing 
from taking feparately {b many pioportional paits, and putting them down on papci in the opcia- 
tions, which one would wi{h to cany on without fuch diliigreeable intciiupUons. I {hall content 
myfelf theicfoie, befoie piocceding to the examples, with jull adding heic the thiee following 
remarks* 

I. That, in order to fave as much time as poflible by the help of this table, the computers 
(hould prepaic befoiehand a long feiics of analogies 01 piopoitions, m which the numbeis fought 
may difer but little from one anothci . for example, if I had to calcnl’te the fun’? places for the 
Ephemeiib, 1 fhould begin with prepaiing a ferics containing .it kail; thiity longitudes and mc.m 
anomalies ; for then the 30 proportional paits foi the equation of the ccntei, \vluch J fuppofe cal- 
culated in the tables for every 10 minutes of mean anomaly, would be very cafily found in iny 
table at one opening of the book, and without the trouble ot turning ovci the leaves. 
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II. That 
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II. That this table, if it were laid down upon, a lingle flieet, would foim the figure below; 

which confequently may feive to fhew the anangement adopted in the table ; and fro.m which it is 
evident that, in enteiing.the table, the greater pf the two given teims muft always be found* at 
the top of the pages, and the other in the left hand margin. ^ 

6' y 


1' 

r 




8 ' 


10' 

IP* 


iie 




JZJ 

ISq 


J 3 J 




Z 4 / 


Joe 


Jot 

^So 




^0 






S 4 o 




f?’ 

JOO^ 

360'' 

E+80" 

» 

Ifto" 


Each 'gicat depaitnient icprelen^s the fpace of a minute, or 60% Iquare : and each little one 
repreisnts a pige of the book. 

The I ft row repiefcnts the pages — — 


— 3^1 

— 4th 

— 5 th 
— ■ 6 th 

— 7th 

— 8th 

— 9 th 

— loth 


.1— 20 

3i’““ 57 

58— 81 
82 — 102 
103 — 120 

I 2 I 135 

136—147 
148 — 156 
157— i6z 
163—165 


— -loin — ■ 163—165 

In the depai tments which are crofted by the diagonal i" — 600", the fame numbers recur or are 
found on both fides of the diagonal, but no where elft. * 


IIT. That the number of feconds in the left hand margin of the table (in which the lefler number 
of the proportion is to be fought) is continued the fame in the fuccefiive pages, till the number of 
minutes and feconds at the top of the pages (in which the greater number of the proportion is to be 
ftjught) is exhaufted 01 carried up to 1 o minutes. Therefore, to find the required number or anfwer 
in the area of the table, firft find any of the pages containing the lefler number of the proportion in 
the left hand margin, and then by tuining the leaves backwards or forwards you will fowl find the 
gi eater number of the propoition at the top of the page, and confequently in the part of the area of 
the table anfwering to the two numbers the anfwer required, exprefled in feconds and tenths. 
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SECTION I. 

• • 

Of tlie Puncipal Ufe of the T a b l 


Example I. 

* A 

I N Dr. Majkelyne's Tables for computing the rpfai eat places, &c. publiflied, togethei with the G'een\.''ch Cb- 
fervations, by the Royal Society m 1774, the 33d table gives the ledudlion of the equatoi to the ecl’pjc fo^ 
every loth minute of right afeenfion It is required to find the piopoitional pait to be added to c° zC 0,3', 
which anfwers to o’ 4° 50' of right afeenfion, when the light afeenfion is o’ 4° 53' 47" ? This example, vvhii.ii 
is not veiy Ample, may be folved by two methods, as I Ihdl Ihew heieafter in the 4th example, but it is not* 
I>J 9 ced lowei, as it is pioper to tieat of it before a table pofterior to the 33d. 
r The difterence for 10' lliewn in the table is 53",!, conf.quently the proportion mufl: be 
. 600" 53,1'' , 3' 47'', (or 227") se 

Nov on opening my table between 180'' and 240", the fpace whioh contains 227", we foon find at page 99, i.i 
column 8' 51" (becaufe 531 is = 8'+5i'0> ond oppofite 227", the numbei 200,9", ^ot as tins .s ten tirpes 
greater than it ftiquld be, becaufe the given difference is not 531" but oi?ly 53,1", we muft tal.e onl) 20,09" oi 
* 20, i"*for the proportional part required. • 

» 

Example II In the 34th table of the fame work, required the declination of the point of the ecliptic, which 
correfponds to the fame right afeenfion as in the foimei example o’ 4° 53' 47" * 

' Here the difference for lo minutes is 3' 58,3", we mufl therefore make the proportion 600" 3' 58,3" f 
47" a. Now we find (page 84) in column 3' 58 ', and oppofite 227", the number 90,0", and the next number 
in' column 3' 59" is 90,4", we may therefore take 90,1"=!' 30,1" for the propoitional pait of 3' 5*8,3", which 
was required. 


Example III The 35th table ferves to reduce the longitude from a point of the ecliptic, to the longitude of a 
point a little diftant from it, or having a certain latitude from 10' to 6° Suppofe then that for the light afaenlion 
o’ 25° and the approximate latitude 3° 57' 23", there be requiied the corredion of the approximate longitude ? 

We find oppofite o’ 25° of right afeenfion, and under 3° 50' of approx, lat the coiieftion — i® 23° 6,9" 

» under 4° o' — 1° 26' 44,4" 

the diffeience is — 0° 3' 37,5" 

Therefore the pi opoition mufl be thus, 600" 3' 37,5"'' 7' 23'' w Hence opening the book between 180" 
and 240'', as before, we find in the column 7' 23", oppofite 217, the number 160,2, and oppofite 218 the 
number 161,0 , hence it follows that the piopoitional pait fought is 160,6"= 2' 40,6" 

Example IV When, by means of the known declination of a flai, and the declination of a point of the 
ecliptic which anfwers to its right afeenfion, we have determined the approximate latitude, it is neceflary alfo to 
correft this latitude, and 1 educe it to the tiue latitude Now for this purpofe feives table 36, which is com- 
puted foi each clegiee of the ecliptic declination, and for eveiy to minutes of appioximate latitude Let it 
be propofed then to find the conedion belonging to the ecliptic declination 6°, and to the appioximate latitude 
5° 6' 21" ^ 

As the difference of the coiieftion for 6® of declination, and between 5° and 5° 10' of approx, lat. is 46,9", 
we lhall have the pioportion 600" 46,9" . • 6' 21" x, of which the fourth term may be found in my table’by 
two methods, as was alfo the cafe in the fii ft example. 

Now, opening the table between o’’ and 60" (page 20), there will be found in the column 6' 21", and oppofite 
47", the number 29,8 , from which we may fubtradl ,1, becaufe of the difference 6 between this numbei and 
the preceding one, and becaufe that the given term is not 47 but only 46,9. 

But we may alfo enter the table with 469=7' 49'' and with 381=6' 2 1", by opemng it between 360" and 240" 
(becaufe 381 is lefs than 469) , and in this cafe we fhall find in column 7' 49 ', and oppofite 38 1, the number 297,8, 
which becomes, by moving the point, 29,78" 01 29,8 ' This refult, tiom the natuie of the method, is more exafl 
than the preceding 29,7", becaufe we fubtiaded a little too much fiom 29,8 in fubtiadling ,1, on account of the 
6 tenths of diffeience. This happens chiefly fiom thi^ caufe, that the number which anfwers to 47 is a little 

gi eater 


% 



r 


greater than 29,8, and indeed we find by that which belongs to 4.70, that it is properly = 29,84.— ——From 
hence it appears that thefecond method ought to be prefeiied when perfeft accuiacy is required. 

Example V. Required in the folar tables by M la Catlle (annexed to the firft volume of M. de la Lande's 
aftronomy) the equation of, the fun’s oibit which anfweis to the mean anomaly 5* 13° 38' 51" ? 

The difference horn 5' 13° 30' to 5* 13° 40' is 19,7", which we may ufe according to both the methods in the 
foregoing example. If we opefl the book between o" and 60" we fhall find in the column of 8' 51" and oppofiCe 
f 19 the number — _ — — . — _______ jg g 

and oppofite 20 the numbei — _ _ _ 

fo that the piopoitional pau foi 19,7 will be — — 17,4 

If we open the book between i8o'' and 240" (becaufe 197 is = 3' if) we find m the column of 8' 51" and 
oppofite 197, the number 174,3, the tenth part of which gives us the number 17,4. " * 


Example VI. In the fame tables theie is one for reducing the ecliptic to the equator, calculated likewife for 
every tenth minute of the argument, which heie is the longitude. Now for the 10 minutes between 2’*5« 20' and 
and 2’ 5° 30' the difference to be fubtiaded is 33,5", how much then ought to be fubtiadted from the redudlion. 
or correftion indicated by 2* 5° 20', to have that which anfwers to 2* 5° 29' 13"? « 

^f the two preceding methods, the f^fl gives 3o,4"l*,4l» which we eafily find ought to be accounted 30,0, 
becaufe the difierence a little afterw.iids is 10 inftead of 9. We alfo find it, by the exader method, to be 20 88 
that is to fay 600" 33,5" . 9' if* 30,9". » r 


Example VII. Inihe tables of Jupiter, calculated and pubhfhed by M Jeaterat, the equation of the center 
is computed likewife for every loth minute 5 and it would be ftill more ufeful to extend in like manner the 
equation of Mercury, where the diffeiences, becaufe of the great excentricity of the orbit of that planet be-* 
come -more tl^an five times greater. In M. Jeaut ads table the greateft difference being 61,2 ", it furnifhes us with 
a new ajDplication of oui own table : fo, for example, if it be wanted to find the proportional part which anfwers 
to 5' 27", we may in the firll: place, by the former of the two methods in the 4th example, open the book between 
60'' and i2o", and take the proportional part m the column 5' 27'' m the lines of 6i and 62, which- we find 
expreffed by 33,3 

Or we may alfo refolve the proportion 600" 61,2" ;• 327" 

intotlKletwoJgl =■ 3^7 


X 


32y7 


1,2 ■ : 327 ; 0,65 which we find in my table oppofite 123 


fo that — — — 33,35 IS the true proportional part required. 

If, as It molt fiequently happens in this table of M. Jeaurat^ the difference be lefs than 60,0, it will belong 
to the cafes in the ift, 4th, 5th, and 6th examples. ® 


SECTION. II. 

Of the Subordinate Ufe of the Table. 

T his table may often fupply the place of the common logifhc logarithms, when they are not at hand ; and' 
lometimes it will even be more convenient, efpecially in iuch cafes as that which is the fubjed of the firft 
example heie following 

Example I Required the equation of the moon’s orbit in Ma^eids tables, pubhfhed by order of the Com- 
miffioners of Longitude, the given anomaly being 5' 19° 8' if ^ 

As the difference of the equation of the center between 5* 19° and 5* 20® of anomaly is 6' 57", the pro- 
portion will be as follows , 3600" 6 ' sf • 8' if : x. Now it will be more convenient here to have re- 
courfc to my table than to the logiftic logarithms , namely, by dividing at fight by 6, the number 349,6, which 
IS found on the line of 417" in the column 8' if} by means of which we obtain 58,3" for the proportional part 
ibught. . 

By 





. _ [ v« ] _ 

By the logiftic logarithms we fhould have had 
L. L. 6' 57" = 9362 . • 

L.I:. 8 23*=: 854.7 ^ 

"the fum = 17909 falls between 17929 = L. L. 58", 

and 17855 =L. L. 59", and the<vfore it anfwers to 5^,3". 

• ’ • 

Example II. In the fame table requiicd the equation of the moon’s center, to the given anomaly 5’ 19® 37' 29"? • 
We have here ftill the fame difference 6' 57" to confider, but the rur - Vi oi minutes, which accompany the de- 
grees in the argument, being greater than 10, the cafe is thereby alteied. It will thcieforc be neceffary to refolvQ 
the analogy — . 3600'' : 37' 29" : . 6 ' 57" : 

• into thefe two, 3600 ' 56 . 6 57 . • ' 

• or 600 . 6 6 sy . y, 

* * . and 3600 I 29 : ; 6 57 . z. 

Now by bare infpeiffion my table gives — — • — •— y — 250,2, and by dividing by 6 the number 61,9 
. which we find in the fame table for 89" and 6' 57", we have z = 10,3, therefore the pioportional part fought 
K. , — — — - — — - — ^ X =: 2)6o,5 = 4' 20,5". 

We fhould have found the fame thing by refolving the given analogy intp thefe two, 3600'' • 30' 6' 57 ' • <v 

• or 600 . 5 . 6 57 • w 

* * and 3600 7^29''. Sgy'y 

So that on the whole our calculus and the logiftic logarithms give the fame refult. 


In table 49 of the Greettwich Hailes for compitUng, &c. required the height of the nonagefimal 
af right afcenfion of the mid-heaven, without the help of the logiftic logarithms ^ 
the nonaaef. for i 8 q“ is 4.1® 2' 20'' 


Example III 

fbr 189.° 46' 28" of , ^ 

^The height of the nonagef. for 189“ is 41® 2' 30 

for 190 is 40 39 50 

the difference is 22 40 
We muft therefore fay, as 60' 22' 40" 46' 28" x. We fhall expiels 


x: 


. 22^40" X 46' 28'' 


22" t 46" ■+- 


60' 
22" X 


by thefe four equivalent terms. 


60" 

A B 

Now A will be found by a fhort multiplication 


28'^ 46" X 40'' 


40" X 


28" 


60" 

C 


3600" 


B and C will be taken from the beginning of my table, and multiplying by 10 (which is done by 

only taking away the point) becaufe the denommator is 60 inftead of 600, — viz. B = 

and C =: 

Laftly, D will ulfote found at the beginning of the table, but dividing by 6, when it will be D = 
Confequently the required proportional pait is -■ ■ ■ - , - . . 


loi: 


10 

31 

0,3 


We might alfo have refolved tlie value of x into thefe other four faflors. 


or 


= 1053,3, 

*7 33,3 • 


7 . 0 " X ^ o " ^ 40" X 40" 2oi' X 6' 28" 2' 40" X 6' 28" 

3600" 60^ 60" "* 3600" 


The laft three of which may be taken in my table without difficulty The reiult would have been juft the fame, 
as well as by the logiftic logarithms , and thefe operations, although longer than by this laft method, appear to 
me at leaft preferable to the common calculus, and that perhaps even when they are ufed without my table. 


Example IV. Tables have been calculated, and probably more fuch will be computed, where* an argument 
vanes for ev^ loth minute, but where the differences will be often above 10'. Such is Sharp's firft auxiha^ table 
m Flamfiead's Htft. Calefi, which gives the longitudes for every 10th minute of right afcenfion, and wheie the dif- 
ferences m ^ far as 10' 54". We have already remarked a cafe nearly like this in the 7th example of fedion I. 
to that I lhall not dwell upon it here j but we may fuppofe, for the prefcnt, Sharp's fecond table to be computed 

for 


L 





c 


Vlll 


] 


for every roth minute • It Ihews the proflapherefes for each degree of declination and right afcenfion i and it is 
cafy to fee that wlien the^iven numbeis become very large, viz. 60®, 70°, See. the differences will be 20' 30', 

numbers vary only 10' inftead of 60'. Confequently we may fuppoTe thit for 
68 right afcenfion, and between 84° 20' and 84° 30' of declination, the diffeience of the proftapheiefis is 47' 1 3"j. 
from whence let it be lequired to find the proftaphercfis foi 84° 2^' us is 47 13 , 

We mutt heie make this analogy, 600" : 47' if cf x. 

Now we may End this 4th term by the help of my table in the following* manner • Confidering fiifl that 

600" 40' or 4 X 10' • 5' gf 


1 ' if X 5 ' 5f 


in my table. 


4 5 < 5' sf — 23^ 52", and taking afteiwards^ — _ 

vHth 7' 13" at the top and 353 m the maigin, we find 254,7 =r & iA.,f to be added to°2a' 22" fo that the 

v'hole proportional pait fought is 29' 46,7" or 29 ' 47 " ' ^ ' lu uc aaaca to 23 32 , 10 that me 

c 

Laftly, we have alfo feme tables calculated for each minute of a quadrant of the ciicle for cx# * 

ecliptic, 
and 65® 

muftbe 60" 63,4" .39' 

or 600" : 63,4" . 390" • • 

it again after having fouo-ht the oronnrtinnol « * ^ confider the decimal point as ablent, and icplacc 

lefeiefhould nrbl cSt w^^ the margin and 8' 37" = 5t7"at thetopf un- 

accuracy. • proportion 600 : 517 : = 39 • which however is fufficient foi the umoll ' 
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^ 2t" — 40'' 


21 " 40'' 
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&,9l 9,0 


9,0 9,1 9,1 9^ 9^2 

9«a 9>3 9»4 9.S 

9»3 9.4 9»S 9>6 9,7 

9>4 9.S 9.6 9,7 9,a 

9.6 9.7 9.8 9.9 10,0 












































































^oi’' — 120" 


C 6 1 

60" 


loi'' — 120'^ 













































































I 7 1 


140'^ 


1 21" — 140" 









































































































































































































































































































201 "— 220 " 
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i8o" 


201 " — 220 '' 
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321''— .340’' 
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300" 




—340" 
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501" — 520'' 
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[ 28 ] 


54 . 1 '^— 560 " 


21 18,9 

22 19,8 

23 ao,*? 


4.5 4.5 


28,1 a8,i 

29,0 29,0 

29.9 29.9 

3c, 8| 20.8 

31.7 


19,1 19,1 
20,0 20,1 
20,9 21,0 
21,8 21,9 


m 


30, 2| 30,2 
31.2 


42,1 
43.0 
43.8| 43-9 
44,8 
45,7f 4^ 


I’l 37.7 

8.6 38,6 

9,5 39,6 


44.1 44.2 


mm 


10,2 10,2 10,2 


4,9 «5.9 

5,8 14,8 


24.0 24,1 

25.0 25,0 

25,9 25,9 

26,8 20,9 
27,7 27,8 


33 

34 

35 

36,1 36,1 

37, o| 37.1 


42,5 42,5 


6.7 16,8 

7.7 27,7 

8,6 18,6 


24,3 

25,2 

a6,i 

27,1 

28,0 


28,9 28,9 
29,8 29,9 

30.7 20.8 

31.7 

32,6 


(2^ 52,1 52, af 52 ,q 

53>4 53^5 53 ?^ 53 j 7 5J»^, 53,9 54,0 cui 

5^2 54,3 54,4 54,5-54,6 54.7 54 8 54^9 54 0 55, T 

iili,.55,2 55.3, 55.^. 55,5 55 6 55 7 I fts 55 :pI [Ic 
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_ 180" 
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22l''— 24.0” 180" 221" — 240 
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481^^—500" 480" 481" — 



1 

2 

3 

4 

• 5 

6 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

61 

62 

64 

65 

48,9 

49.7 

50.5 

51.3 

52.1 

49,0 

49,8 

50.6 

51.4 

52,2 

49.1 

40,9 

50,7 

•51.5 

52.3 

49-2 
50 0 
50,8 
51,6 

52.4 

49.3 

50.1 

50,9 

51.7 

52,5 

49.4 

50,2 

51,0 

51,8 

52.6 

' 49.5 

50.3 

51.1 

51.9 

52,8 

49,6 

50,4 

51,2 

52.1 

52,9 

49,7 

50.5 

51.3 

52,2 

530 

49.8 

50,6 

514 

52,3 

S 3.1 

49,9 

50,7 

51.6 

52,4 

53.2 

50,0 

50,8 

51,7 

52,5 

53-3 

50,1 

50,9 

51,8 

52,6 

53.4 

50,2 

51,0 

51,9 

52,7 

53,5 

50,3 

51,1 

52,0 

52,8 

53,6 

50,4 

51,3 

52,1 

52,9 

53,7 

50,5 

51.4 

52,2 

53-0 

53.8 

'50,6 

51.5 

52,3 

53,1 

53-9 

50,7 

51.6 

52,4 

53.2 

54.1 

50,8 

51.7 

52.5 

53,3 

54;2 

jS6 

6*7 

6(; 

■ 70 

52.9 

53 - 7 

54 - 5 

55.3 

56.1 

55-0 

53-8 

54.0 

SS .4 

56,2 

53.1 

53.9 

54.7 

55-5 

56.3 

53.2 

540 

54 - 9 

55 - 7 
?6 5 

53.3 

S 4.2 

55.0 

55-8 

56.6 

53.5 

54,3 
55. 1 
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